India and China are the part of various trading arrangements in the world and also want to sign a free trade agreement with each other. Since 2003, talks are going on between the two countries but the free trade agreement (FTA) is still pending. Recent talks between the two countries are highly concentrated on the issue of huge trade deficit of India with China and the signing of the "Five Year Trade and Economic Development Plan" expects the positive outcome. In the present study, an attempt has been made to evaluate the impact of proposed India-China FTA on both of the countries under static general equilibrium framework. For this purpose, the study has utilized the Global Trade Analysis Project (GTAP) model of world trade with the presence of skilled and unskilled unemployment in the world. The study has also updated the tariff rates in GTAP database for better results. The preliminary analysis through trade indicators depicted that, by using their own comparative advantage together, both of the countries can gain maximum by exporting more to the world. Bilateral trade can also be enhanced through specialization in products with better trade intensity in each other's market. Further, the simulation results confirm that tariff reduction in all goods trade would be beneficial for both of the countries than in case of each other's specialized products. It also shows that the policy of tariff liberalization by both of the countries will lead to increase bilateral trade between the two with increasing trade deficit of India from China only. A part of this increase in trade deficit of India will automatically be wiped out by increasing India's exports to the other regions as shown in simulation results. Trade generation and shifting is also significant from both sides. The main looser from trade shifting in the case of Indian imports will be the European Union (28 members), Southeast Asia, Unites States, Japan, Korea, West Asia, and EFTA.
Introduction
India and China are part of various trading arrangements in the world and also want to sign a free trade agreement (FTA) with each other. In 2003, both countries established a joint study group to examine the potential for economic engagement between the two countries. In 2007, the report was finalized and the mutual regional trading agreement with each other was recommended. It has also been observed that the proposed free trade agreement between India and China would be beneficial for both the parties. Furthermore, in 2012, these countries again decided to set up a joint working group to look into not only the trade related issues but also the investment issues. In a recent visit of the Chinese President to India, Mr. Xi Jinping has also announced several future investments in railways, industrial parks, and nuclear power in India.
Both countries have signed a "five year trade and economic development plan"with the intention of improving the trade balance of India.
The present study is an attempt to assess the proposed India-China FTA using the static general equilibrium analysis. Using the static model, one can show the gains from any policy shock through the increased efficiency of resource allocation and improved consumption possibilities. The motivation behind the present work is to evaluate the macro-economic effects of the pending India-China FTA on both of the partners as well as to the other regions of the world. The present study tries to highlight the gains/looses associated with the tariff liberalization in goods trade by utilising a general equilibrium (GE) framework. The benefit of using GE methodology is to evaluate the impact of any change in policy on economy-wide variables. For this purpose, the present study has utilized GTAP model of world trade with the presence of skilled and unskilled unemployment in the world. There exists many studies which have used the static GTAP model to evaluate the proposed trade agreements by utilizing the older version(s) of GTAP database. Among those, some of the studies are: Kenichi (2014) ; Narayanan and Sharma (2014) ; Faruqui, Ara, and ACMA (2015) ; Rahman and Ara (2015) . The present study enrich the existing litaerature by using the latest available GTAP-9 database with data of 2011 reference year. The tariff data of GTAP-9 database have been further updated using current tariff rates provided by the WTO's tariff download facility for better results.
To pursue the set objectives, the whole study has been divided into five sections. Section 1 introduces the study's objectives and the rationale behind it. The results of some of the existing studies are also given in this section. Section 2 shows the trade and tariff profile of both countries to present an overview of the existing trade pattern and relationships. A preliminary analysis has also been conducted in the same section with the help of calculations of various trade indices. In Section 3, the theory behind the GTAP model is explained in brief with the theoretical implications of reduction of tariffs on goods trade in GTAP model. It also shows the data aggregations and various scenarios under which the simulations have been conducted. Section 4 presents the simulation results under the simulation scenarios and Section 5 concludes the whole study and provides future research agenda using advanced methodology to evaluate the proposed trade agreement using general equilibrium approach.
Review of Literature
To the best of our knowledge, in the recent literature, there exist some of the studies which evaluated the impact of the FTA between India and China using a general equilibrium framework. Polaski, Kumar, McDonald, Panda, and Robinson (2008) studied India's trade policy choices, as well as the impact of the proposed India-China FTA using a Global model of computable general equilibrium (CGE). The study has analyzed various simulation scenarios of unilateral and sector-wise tariff reduction including free trade scenario between two countries.
The study found that, in terms of real income, China gains more than India does. In the case of India, the major categories in which exports would increase are other manufacturing industries, chemicals, textiles and apparel and on the imports side, the major ones would be chemicals, minerals and metals and other manufacturing industries. The FTA would also result into an increase of the demand for unskilled labor in trade, transport and other services with a smaller increment in construction and textiles, and no change in demand for unskilled labor in agriculture. Agarwal and Ghosh (2011) have also evaluated the impact of the proposed FTA by taking time into consideration. The study has used the Arrow-Debreu dynamic general equilibrium model with two shock scenarios of immediate and gradual tariff removal. The study has used Global Trade Analysis Project (GTAP-6) database with 2001 reference year and found that a gradual tariff reduction is more beneficial for India, which gives some time to the protected sectors to adjust and minimize the terms of trade loss.
Recently, Mohanty (2014) , in his detailed RBI report on India-China bilateral trade relationship, also conducted a simulation analysis to examine the impact of the proposed FTA between and India and China on the Indian economy. Using GTAP-7 database with data of 2004 reference year, the study analyzed the unilateral liberalization in the agriculture and manufacturing sectors separately in two different scenarios. The overall analysis revealed that the agricultural liberalization would lead to a negative impact on the sectoral output level, especially on the food grains, processed food, and animal products sector. This policy has also adversely impacted the trade balance of Indian economy. In the manufacturing sector liberalization, India also loses in terms of economic welfare due to the adverse terms of trade and deteriorating trade balance with the rest of the world. The results in the literature clearly reflect that an immediate reduction of all tariffs would lead to negative gains to India and positive gains to China. However, in the case of a gradual reduction, India may get benefits because its protected sectors may get some time to adjust.
Trade and Tariff Profile of India and China
The initial conditions of any proposed trade agreement can be assessed by evaluating the trade and tariff pattern of the member countries. The trade profile of any country includes its trading relationship with other trading partners, the main exporting markets, the identification of the products which possess comparative advantage, complementarity of trade with prospective trading partner under proposed FTA, and the product-wise existing trade shares with bloc member(s), among other. Furthermore, in the tariff profile, the tariff rates of all the member countries have been examined to get the idea about the future prospect of reducing it. Following the two sub-sections, wepresent the trade and tariff profile of both the countries.
Trade Profile

Trading Relationship of India and China
Figure 1 presents the engagements of both countries with other regions in the world through the policy of regional trade agreements (RTAs) of the World Trade Organization (WTO).
The table included in Figure 1 shows the number of trade agreements through which both of the countries are linked with other regions of the world. Column 1 of the table shows the corresponding partner region with which both countries are linked through a trade agreement.
Any trade agreement between countries passess through four stages before its implementation.
An agreement is firstly proposed (PA) by the policy makers of member countries and through joint study groups its existence is supported and then it is officially signed (SO) by the member countries. After the partner countries approval, negotiations (NL) start to concert the items included as positive or negative according to the trade agreement. Finally, after the successful negotiations, an agreement is signed and entries into force (SE). The table included in Figure 1 presents a stage-wise number of trade agreements through which both countries are linked with other major regions of the world. It is evident from the table that,until now, India is a part of 37 1 such trading arrangements in the world, out of which nine are proposed ones, four are signed only, 11 are such in which negotiations have started and 13 are signed and in force. Moreover, China is the late comer in adopting the policy of regional trade agreements and is currently a part of 29 such trading arrangements in which eight are proposed one, seven are such in which negotiations have been launched and 14 are the signed and in effect trade agreements. 
Region-wise Trade Shares
While looking at the region-wise trade share of India and China, Asia has maximum participation in both countries' trade. In India's import profile, Asian countries have about 57 percent contribution followed by Europe (15%), America (13%), Africa (8%), Oceania (2.42%),
Commonwealth of Independent States (CIS) 2 and the Baltic States (2%), and others (1%). On the exports side, about 50 percent of exports of India are with Asian countries followed by Europe (19%), America (17%), Africa (10%), others (3%), CIS and the Baltic states (1%) and Oceania (0.86%).On the other hand, in case of China, the same trend has been followed in terms of percentage share of region's trade in total trade. In China's import profile, Asian countries have 1 There also exist some agreements which cover more than one region, as defined in Figure 1 , and make the total number of trade agreements to 44 for India and 38 for China (Table in the Figure 1 ) instead of 37 and 29 in total of India and China, respectively. 2 As per the data provided by the ministry of commerce and industry, CIS countries also includes all Central Asian countries and it has 0.16%and 0.17% share in total imports and exports of India, respectively, in 2013-2014, which does not affect the total figure while explaining the required fact. about 56 percent contribution followed by Europe (17%), North America (9%), Latin America (7%), Africa (6%) and Oceania (5.5%). On the exports side, about 51 percent of exports of China are with Asian countries followed by Europe (18.36%), North America (18%), Latin America (6%), Africa (4%) and Oceania (2%).
Furthermore, Table 1 shows the major export destinations of both of the countries in the worldwith their ranking in total exports of respective nations.Among 29 major export destinations, 15 importers are from Asian region which signifies the importance of this region in both countries' trade growth. 2013 by aggregating all the products into seven product aggregation using GTAP (see Appendix   Table A2 for sectoral aggregation). The results depict that the average annual growth rate (AAGR) of grains and crops, livestock and meat products, and mining and extraction is higher for Chinese imports from India. case is not significant. In total, major items of Indian exports to China include iron ore, cotton raw and yarn, non-ferrous metals, petroleum (crude products), plastic and linoleum products, other ores and minerals, dyes/intermediates, machinery and instruments, and electronic goods.
However, in the case of India, the AAGR is higher for processed food, textiles and clothing, light and heavy manufacturing products in comparison to China. The low CDV of light and heavy manufacturing shows less variation in value of imports in these two product group than China. In total, major imports from China include electronic goods, machinery, project goods, iron and steel, organic chemicals, transport equipment, fertilizers, and gold.
Preliminary Analysis through Trade Indicators
The evaluation of any trade agreement requires the preliminary analysis based on some Intensity (TI) Index, Export Similarity (ES) Index, and Complementarity Index (Mikic &Gilbert, 2009 ). To calculate these indices, the study utilized the data of exports and imports from the World Integrated Trade Solution (WITS) over GTAP classification. Table 3 presents the results of these four trade indicators. Panel-A of Table 3 shows the calculated values of RCA and TI index. The index value of greater than one in case of RCA implies that the country is having a comparative advantage in that product category. As per the results of RCA index, China has a comparative advantage in nine products whereas India has a comparative advantage over 20 products. However, as for TI index, the value greater than one shows that India is a main exporter of China in case of 8 products and China has dominance in the Indian market in case the of 22 products.It shows that the Indian market is highly dependent upon Chinese products and this dependence will increase after the signing of the FTA.
Those comparative advantageous products, in which a country has better trade intensity, can play a significant role in increasing the trade between two partners after successfully signing a trade agreement between each other. With regard to India, at GTAP classification, there exist only five such products in which a comparative advantage is present with a better trade intensity.
Those products are: plant based fibers (07), vegetable oils and fats (21), food products (25), textiles (27) and leather products (29). On the other hand, in case of China, these products are eight: textiles (27), wearing apparel (28), leather products (29), wood products (30), mineral products n.e.c. (34), metal products (37), electronic equipment (40) and machinery and equipment (41). These products can play a significant role in enhancing trade between both countries. Moreover, in Panel B, the high value of complementarity index for the year 2013 for both partners also represents the good prospect of trade between the countries. The value of ES index for the same year also illustrates that both partners can use their comparative advantage together to gain the maximum by exporting more to the world together. It is confirmed with the high value of the ES index which explains that more than 50 percent of the exports of both of the countries to the world are similar. More similarity in the production mix also leads to the chances of more trade creation after signing a FTA between similar partners in terms of exports.
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Tariff Profile of India and China
The tariff profile of any region provides the level of protection of that region over the traded products. A country's level of protection is determined by its own tariffs and non-tariffs barriers levied on imports from partner countries. It is calculated by evaluating the year-wise average tariff rate over all the products. A higher level of protection of member countries is associated with the significant trade creation and trade diversion effects. Table 4 shows severalindicators of the protection level of both countries to all other partner countries of the world. It shows that India's level of protection relative to China under all heads is much higher.
If the level of trade between the member countries is very high, then the gains associated with the policy of regional trade agreements highly depends on the protection level of the member countries. A higher level of initial protection or barriers (initial tariff rate and non-tariff barriers) would lead to larger gains afterwards. Furthermore, Table 5 shows the bilateral tariff rates of both of the countries using two different databases over GTAP product classification for the year 2011. The reason of showing the same year data from two different sources helps to show the difference in tariff rates provided by two different databases. The general equilibrium evaluation of proposed FTA between India and China in the next section used the GTAP-9 database which provides different tariff rates than the existing one. The study has updated the GTAP-9 database with the new tariff rates provided by the WTO tariff download facility and then estimate the GTAP model to quantify the effect of tariff liberalization of goods on various macroeconomic variables.
GTAP Model: A General Equilibrium Tool to Assess the Proposed Trade Agreement
The present study has utilized GTAP model (Brockmeier, 1996 (Brockmeier, , 2001 Hertel, 1997) , 
a) Household Behavior:
The behavior of a regional household is governed by an aggregated utility function that allocates the expenditure across private, government and savings activities (McDougall, 2001 ).
In GTAP model, in each region, household allocates regional income so as to maximize per capita aggregate utility according to Cobb-Douglas utility function. The utility maximization problem with budget constraint is as follows:
Where U is the per capita aggregate utility of a regional household; U P , U G , and U S are the per capita utility obtained from private, government and real savings activities and at lower level these utilities are specified using some expenditure function 3 ; E P and E G are per capita expenditure functions; P P , P G , and P S are the price vectors for private consumption, government consumption, and savings; B i is the distribution parameter which is assumed as variable; and X is the per capita income. Regional household receives income by selling his endowments to the producer and spend over private household expenditure, government expenditure and savings.
b) Producer Behavior
In GTAP model, producer tries to minimize the cost of production and his behavior is specified by the nested Constant Elasticity of Substitution (CES) function (Gohin and Hertel, 2003) . In case of more than two inputs, Sato (1967) proposed a nested CES function with less restrictive conditions on elasticity of substitution which is a good approximation for empirical applications. In GTAP model, the same nested structure has been used to specify the substitution 
(1 )( perfectly mobile and sluggish ones. In case of mobile factors, the reward is same regardless of the employed sector but in case of sluggish factor, reward changes with the position of its employment.
c) Policy Interventions: Taxes and Subsidies
The policy interventions in the economy refer to the imposition of taxes by the government on demand and supply activities. Due to the introduction of these transfer payments, there will be changes in the accounting relationships which is captured by difference between market prices and agent's prices. In other words, in this model taxes and subsidies drive a wedge between the market and agent's price.
d) Global Sectors
In a multi-region GE model, there also exist two global sectors through which regions are linked together. In GTAP model, one global sector is the external sector which accounts the International trade and transport activities between the regions. Under this sector, a composite good consist of exports of commodity, transport, and insurance services are produced and used to move in between regions. The value of these services exhausts the difference between global fob exports and global imports at cif prices. Demand for domestic product coming from the external sector (other regions of the world) generates additional revenue to the domestic producer and also it provides the additional source of intermediate goods from the outside by paying the import taxes which is already explained in the policy interventions. As the current GTAP-9 database divides the whole world into 140 regions so to differentiate the goods from different regions, the model employs the Armington assumption 4 in the trading sector. The model also includes the separate conditional demand equations for private and government consumption for imported commodity. The other global sector is Global Bank which intermediates between global savings and investments of all regions at same prices. This sector satisfies the regional household's demand for savings by selling shares from regional investment good assembled for this purpose. In the GTAP model, the implication of this sector is that if all sectors in a multiregion model are in equilibrium then the global investments must be equal to global savings to satisfy Walras' law.
The above specified GTAP model is easily implemented by using General Equilibrium
Modelling Package (GEMPACK), a suite of economic modeling software, developed and provided by Centre of policy studies, Monash University (Pearson & Horridge, 2005; Harrison, Horridge, Jerie, & Pearson, 2013) . The global trade analysis project also provides the simulation software, RunGTAP, which helps in running simulations in a windows environment using GTAP model. The present study has utilized RunGTAP for the simulation purpose and reported the required results for policy analysis.
Welfare Effect
The estimation of GTAP model provides the regional equivalent variation (EV) measure in monetary terms which represent the welfare effect in this model (Huff & Hertel, 2000) . From the household point of view, it measures the cost to the household of the same bundle of goods, before and after a given policy shock. In other words, it is the difference between the expenditure required to obtain the new level of utility at initial prices and the initial expenditure. In GTAP Differentiating (2) we get:
Where y ev is the percentage change in Y EV required to achieve the current actual utility level, in which the prices are fixed.
Data Aggregations and Simulation Scenarios
For general equilibrium analysis, GTAP-9 database with 2011 reference year has been utilized. This is the most suited database used to estimate the GTAP model. It is the latest available database for general equilibrium analysis and includes data on trade flows, protection variables and various other required macroeconomic variables. It provides data on 140 regions for all 57 GTAP sectors (Narayanan, Aguiar, & McDougall, 2015) . For simulation purposes, one has to aggregate regions and sectors as per the study requirements. In the present study, 140
regions have been aggregated to 19 new regions (Appendix Table A1 ) and 57 total sectors to 43 new sectors (Table 3 ). The justification behind this aggregation is that all other regions except India and China are linked with India or China through any trade agreement. Whether it is signed
in or yet to be signed, all other regions should be affected by the engagement of India and China into the proposed FTA. Among the total 57 GTAP sectors, 42 sectors belong to the merchandise trade and 15 belong to the services sector. As the study is assuming the tariff liberalization on goods trade only, therefore, the 15 services sector is clubbed into one sector (services sector) which makes the total number of sectors 43.
Behavioural Parameters
The behavirol parameters in the GTAP model includes the Armington elasticities, the factor substitution elasticities, the factor transformation elasticities, the investment parameters, and the consumer demand Elasticities (Hertel, McDougall, Narayanan, and Aguiar, 2014) . In GTAP database, the initial estimates of these parameter are given at user's aggregation. Table 6 shows the important behavirol parameters of consumers and producers in a GTAP región. 
Simulation Scenarios
The study has assumed following four shock scenarios covered under two categories of partial and full liberalization. a) Partial Liberalization Scenarios  50 percent reciprocal reduction of tariffs on each other's specialized products found in section 2 by the value of RCA index in Table 3 ; and  50 percent reduction in tariff rates of all the goods by both of the countries. b) Full Liberalization Scenarios  100 percent reduction of tariffs on each other's specialized products by both of the countries; and  100 percent reduction of tariffs on goods trade between India and China from both sides. This simulation represents the India-China FTA in goods.
Simulation Results
The preliminary analysis of the possibility of trade agreement between India and China suggests that it would be feasible for both to be in a trade agreement. After considering this possibility, the present section is devoted to evaluate the impact under various trade liberalization scenarios, defined in previous section, on both countries using GTAP model. The results on various economy-wide variables under all simulation scenarios are given in the following two subsections.
Region-Wise Impact
Tables 7 and 8 present the impact of the assumed policy of tariff liberalization by India and
China on all the regions of the world defined for the study. Under all the scenarios, the changes in bilateral imports (DVIWS) and exports (DVXWD) between India and China shows a positive variation. The level of increment in India's imports from China is very much larger than the China's imports from India. It is also confirmed by the changes in bilateral exports between India and China wherein bilateral exports from China side are larger than the bilateral exports from India. From the Indian side, the bilateral imports from other regions of the study, except China, showed a negative change which implies that any policy of trade liberalization between India and
China among assumed policies in the study will lead to shift Indian imports in favor of China.
Furthermore, the positive change against the total change in imports shows the sign of a new trade generation in favor of China, wherein reduction of imports from other regions of the world would be less than the increase in imports from China. In simple words, trade shifting will take place under all simulation scenarios. Moreover, the positive figures of bilateral change in exports value show the increase in exports of India to all other regions as well. The increase in exports would be helpful in maintaining the overall trade deficit of India which will be further increase due to larger increase of Indian imports from China than its exports to China. From the Chinese side, the changes in bilateral imports from all other regions show a positive sign except the "rest of South Asia" region under all the assumed scenarios which shows the sign of a significant trade generation. However, its exports to other regions of the world show a negative change showing the sign of trade shifting towards India.
The study has used the terms trade generation and trade shifting instead of trade creation and diversion because, as per the concept of trade creation, it occurs when trade has been shifted from a less efficient producer of a non-member country to a more efficient producer of a member country. On the other hand, trade diversion would take place when trade is diverted from more efficient non-member country to a less efficient producer in the member country due to signing of a preferential trade agreement. These concepts are very difficult to test as the calculation of the production cost of various tradable commodities in different countries is very difficult.
Hence, the terms trade generation and shifting appropriately represents the study In addition, the negative value of EV against India under simulation I and III (Tables 7 and 8) shows that India will lose in terms of welfare if both reduce tariff rates on each other's specialized products. Nevertheless, the value of the same variable for China under the same scenarios shows the drastic increment of welfare. Hence, China will benefit under scenario I and III. On the other hand, under scenario II and IV, both countries would gain in terms of welfare.
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Sectoral Analysis
We have seen that, in scenarios I and III, India will be in loses in terms of welfare. In addition, the total change in volume of output will be negative. Hence, from the point of view of India, the policy covered under these scenarios should not be chosen. Hence, the sectoral results for India and China are given only for scenarios II and IV in Table 9 . The aggregated sectors in which Indian imports from China will increase are: heavy manufacturing, light manufacturing and textiles, and clothing. As for China, those major sectors are heavy and light manufacturing items, textiles and clothing, plant based fibers, and minerals.Furthermore, while comparing the increase in output with the increase in bilateral imports, the study found that in both scenarios the sectors in which the output of one partner will increase vis-a-vis imports of the other partner are: In case of India, the sectors are: 7, 18, 21, 25, 28, 29, 33, 36 and 42; In case of China, the sectors are: 4, 33, 34, 35, 36, 37, 38, 39, 41 (Table 3) .
Conclusion
Any trade agreement between the member countries is associated with various gains and losses and the present study is an endeavor to evaluate the trade potential of goods between India and China under various conjectures of trade liberalization. A detailed sector-wise analysis has been done using the latest available database, GTAP-9, which is the real contribution of this study towards empirical research in the area of quantitative analysis of international trade. The empirical results, based on the calculation of trade indices, showthat specialized products with better trade intensity can play a significant role in enhancing trade between both countries.The results also depict that by using their own comparative advantage together both countries can gain maximum by exporting more to the world. Furthermore, on the basis of simulation results using GTAP model, the study concluded that tariff reduction in all goods trade would be more beneficial for both of the countries than tariff reduction only in case of each other's specialized products. It also shows that the policy of tariff liberalization by both the countries will lead to increase bilateral trade between the two countries with an increasing trade deficit of India from China only. A part of India's increase in trade deficit will automatically be wiped out by increasing India's exports to the other regions of the world. The results of the study may help the negotiators to finalize the discussions between the two member countries so that both of them will get benefits at the end.
Future Work
The main limitation of the study is the usage of static general equilibrium model of trade to get the general equilibrium assessment of proposed trade agreement with data of 2011 reference year. The simulation results can be improved by using dynamic GTAP model (Ianchovichina & Walmsley, 2012) which can answer the important policy questions such as:
long-run impact of change in policy variable(s) on member economies and the time required to reach at the stage wherein each member country will eliminate all tariffs on other member country's exports, among others. 
